Introduction: Pain management and sedation is a priority in neonatal intensive care units. A study was designed with the aim of determining current clinical practice as regards sedation and analgesia in neonatal intensive care units in Spain, as well as to identify factors associated with the use of sedative and analgesic drugs. Method: A multicenter, observational, longitudinal and prospective study. Results: Thirty neonatal units participated and included 468 neonates. Of these, 198 (42.3%) received sedatives or analgesics. A total of 19 different drugs were used during the study period, and the most used was fentanyl. Only fentanyl, midazolam, morphine and paracetamol were used in at least 20% of the neonates who received sedatives and/or analgesics. In infusions, 14 different drug prescriptions were used, with the most frequent being fentanyl and the combination of fentanyl and midazolam. ଝ Please cite this article as: Avila-Alvarez A, Carbajal R, Courtois E, Pertega-Diaz S, Muñiz-Garcia J, Anand KJS, et al. Manejo de la sedación y la analgesia en unidades de cuidados intensivos neonatales españolas. An Pediatr (Barc). 2015;83:75---84.
Introduction
Pain relief is a basic human right at any age. In new-borns, the inherent difficulty in detecting pain and the false belief that neonates lack the necessary physiological pathways for pain transmission have led to the historical undertreatment of this age group. 1 Nowadays, it is known that new-borns admitted to intensive care units (ICU) undergo multiple painful procedures during their stay. 2, 3 Besides, there is enough evidence suggesting that untreated pain during the neonatal period can have short-term and long-term negative consequences. 4 ---8 Currently, there is a wide range of resources for the management of sedation and/or analgesia (S/A), including pharmacological and non-pharmacological measures, but, in practice, many guidelines are based on experts' consensus, local protocols or even personal preferences. In an attempt to determine common clinical practices regarding pain management in neonatal units, surveys have been published in different countries in recent years: France, 9 Canada, 10 United Kingdom, 11, 12 Australia, 13, 14 Italy, 15 United States, 16 Germany, Austria and Switzerland, 17, 18 and Sweden. 19 As far as it is known, in Spain there is currently no data about the management of S/A in new-borns that allows for critical analysis, or that represents a first step towards the preparation of clinical practice guidelines.
Within the framework of the international multicentre project Europain (www.europainsurvey.eu), a specific study for the Spanish sample was designed to determine the current and actual clinical practices regarding the use of sedative and analgesic drugs in neonatal ICUs in Spain and the factors associated with their use. 20, 21 This approach includes the dependency that may exist between data from neonates admitted to the same unit and makes it possible to avoid bias associated with classic techniques when the independence hypothesis cannot be sustained. A forward modelling strategy was implemented, and variables with a value of p < 0.20 in the bivariate analysis were included in the model. For the multivariate analysis, units were classified based on the number of annual admissions (above or below 250) and the number of annual surgical admissions (above or below 25). Patients were also classified based on a clinical risk index for babies (CRIB) score above 3 and equal to or below 3. The statistical analysis was carried out using the software SPSS 19.0 for Windows. All tests were conducted based on a bilateral approach. Values of p < 0.05 were considered significant. Table 1 describes the characteristics of the 30 participating units. In total, 468 neonates were included. Their general characteristics are shown in Table 2 . Of the total, 202 neonates (43.2%; 95% CI, 38.5---47.7) received invasive mechanical ventilation (MV) during a mean time ± SD of 126.9 ± 173.5 h.
Material and methods

Results
On a global scale, 198 neonates (42.3%; 95% CI, 37.7---46.8) received some kind of sedative or analgesic medication. Of these, 16 (8%) received it only in perfusion, 85 (42.9%) only in boluses, and 97 (48.9%) in perfusion and boluses.
Of the 202 neonates who received invasive MV, 158 (78.2%; 95% CI, 72.2---84.1) received some kind of sedative or analgesic medication. Fig. 1 shows the percentage of neonates who received some kind of sedative or analgesic medication and its route of administration, based on the maximum respiratory assistance received during the study period.
The most commonly used drug was fentanyl, both in perfusion and in boluses, which was used in 138/468 neonates The CRIB is an index used for the measurement of severity validated in preterm neonates composed of 6 items collected during the first 12 h of life. The score ranges from 0 to 23, where higher values indicate higher severity. SD: standard deviation; IQ: interquartile range; NA: not applicable. a Data was collected until day No. 28 of hospitalisation.
(29.4%). Table 3 shows the use of most common drugs and their route of administration (perfusion or boluses). In total, 19 different drugs were used during the study period. Only fentanyl, midazolam, morphine and paracetamol were used, at least, on 20% of neonates who received S/A. Fig. 2 shows the percentage of patients who received each drug in each participating unit and graphically presents the variability between centres regarding the use of these drugs.
For the 113 neonates who received sedative or analgesic drugs in continuous perfusion, 14 different guidelines were implemented, the most common one being fentanyl infusion (46 neonates, 40.7%) and the combination of fentanyl and midazolam (26 neonates, 23%).
Of the 202 neonates who received invasive MV, 45 (22.2%; 95% CI, 16.2---28.2) received some kind of muscle relaxant. Te n neonates received it via continuous perfusion (9 vecuronium, 1 cisatracurium) and 41 in boluses (33 vecuronium, 7 succinylcholine, 1 cisatracurium).
A total of 180 neonates (38.4%; 95% CI, 33.9---42.9) received some kind of oral sweet solution, the most common one being sucrose (174 neonates), followed by glucose (6 neonates).
Abstinence syndrome was diagnosed in 25 of the 165 neonates who had received opioid or benzodiazepine (15.2%). In 33 neonates, a clinical scale was used for abstinence assessment, the most common being the Finnegan scale (27 neonates, 81.8%), followed by the Lipstiz scale (5 neonates, 15.1%). A total of 28 neonates received medication for the specific treatment or prevention of abstinence symptoms. The most commonly used medication was morphine (14 neonates, 50%), followed by clonidine (9 neonates, 32.1%) and methadone (8 neonates, 28.5%). 
Factors associated with sedation and/or analgesia
Finally, variables related to neonates or to units associated with the use of S/A were analysed (Table 4 ). Based on the multivariate analysis, the associated variables were the following: having received invasive MV (p < 0.001; OR = 23.79); a CRIB score > 3 (p = 0.023; OR = 2.26); the existence of local guidelines for pain assessment in the unit (p < 0.001; OR = 3.82); and the existence of a medical chief of pain management in the unit (p = 0.034; OR = 2.35). However, a gestational age below 33 weeks was significantly associated with a lower chance of receiving S/A. The use of pain assessment tools and the size of the unit (according to the number of annual admissions or surgical admissions) were not associated with the use of S/A ( Table 5 ).
Discussion
As far as it is known, the study is the first prospective, multicentre study for the management of S/A in a sample of neonates admitted to Spanish neonatal units. In this study, 42.3% of neonates received some kind of sedative or analgesic medication, which reached 78.2% in patients who received invasive MV. Of the total neonates, 31.8% received opioids and 17.9% received midazolam. The most commonly used opioid was fentanyl, which was administered to 29.4% of the total neonates. Almost half of the neonates received some kind of sedative or analgesic drug in this study. On an international scale, in 2003, 60.3% of a sample of 151 Dutch neonates received some kind of pharmacological analgesia, 3 but this percentage was significantly reduced to 36.6% in the same units 8 years after the intensification of non-pharmacological measures, the implementation of health care measures from the New-born Individualized Developmental Care and Assessment Program (NIDCAP) and the development of a treatment protocol based on the clinical assessment of pain. 22 In the group of neonates with invasive MV, the percentage of S/A amounted to 78.2%. The most commonly used drug was fentanyl, followed by midazolam, paracetamol and morphine, which presented similarities with the findings obtained in a previous Italian survey. 15 MV is a stressful and potentially painful technique. Besides, the failure to adapt to or the ''struggle'' with the respirator may prevent adequate ventilation and have a harmful effect. 23 International recommendations have been published to promote the use of opioids in ventilated neonates 7 and their use has been assessed in 2 studies of good methodological quality 24, 25 and in one meta-analysis. 26 Results ought to be carefully assessed. It has been observed that morphine has a slight effect on pain assessment scales during painful procedures, whereas it has no effect on the prevention of neurological damage or death. 24, 25 Besides, the use of morphine has been associated with more time to achieve full enteral nutrition in premature neonates. However, it should be emphasised that synthetic opioids, such as fentanyl, have not been assessed in those aspects and that, particularly, the use of analgesics to relieve neonates' pain and suffering is, in itself, a sufficient reason for their use, even if there is no effect whatsoever on clinical results.
In Spain, there are several opioids available, but in neonatal units their use is generally limited to fentanyl and morphine, and no other opioids can be recommended at the moment. The increased use of fentanyl in Spanish units may be explained by the fact that this drug may have some theoretical advantages (strong, rapid action, short duration) with an analgesic effect similar to morphine, 27 although there are very few randomised studies on this, all of which have a small number of patients. 28, 29 In relation to drugs with mainly sedative action, benzodiazepines are the most commonly used drugs. Midazolam is very commonly used (42.4% of neonates who received some kind of S/A), in spite of the absence of proven benefits, the concern for its influence on neurodevelopment, in both animals 30 and humans, 6 and of recent revisions advising against its routine use. 31 As in other previous studies, our results indicate a great variability in the S/A guidelines among the 30 participating units. 2 The 19 different drugs used, the 14 different combinations of drugs in perfusion and the dispersion of percentages indicating the use of the different drugs expressed in Fig. 2 show the lack of common consensus guidelines among Spanish units. This great variability was detected due to bedside data collection of the patient. Most probably, the use of these medications may not be detected in surveylike studies. Similarly, Jenkins et al., in a prospective study 
Oral sweet solutions
The use of oral sweet solutions during potentially painful procedures has been widely recommended. 33, 34 Nevertheless, in our study, only 38.4% of neonates received some kind of oral sweet solution (sucrose or glucose). It is possible that registration of administration of oral sweet solutions is more lax than that of drugs, although the prospective nature of the study should have minimised this potential error. Besides, it is possible that there is still a reluctance towards their use because their specific action mechanism is still unknown. Twelve units used sweet solutions on more than half of their patients, while in 9 units these solutions were not used on any of the patients included in the study. This variability, although also observed with other drugs, is particularly notable in the case of oral sweet solutions. 
Local guidelines for pain treatment and pain assessment
Despite international recommendations regarding the advisability of establishing pain management protocols, 35 one third of the units declared that they had no written protocol, which is similar to what occurred in the study conducted by Mencía et al. in 36 paediatric ICUs in Spain in 2011, in which 64% of the units stated that they had a written protocol for sedoanalgesia. 36 At an international level, the percentage of neonatal units with written protocols ranges from 15% 13 to 88%. 19 The percentage of our sample is similar to that obtained in other related countries. 9, 11, 14, 15, 17 
Factors associated with sedation and/or analgesia
The multivariate analysis showed that variables associated with an increased use of S/A were term age, MV, severity on admission based on the CRIB score, the existence of local guidelines for pain assessment and the existence of a medical chief of pain management. MV was the factor most commonly associated with the use of S/A. Previous studies have shown pain management differences associated with the size of the units, 17, 19 the assistance level 11, 12 and the surgical nature. 11 In our sample, the number of annual admissions (above or below 250) and the number of annual surgical admissions (above or below 25) were not associated with the use of S/A. There is very little information about the influence of local guidelines for pain management in neonatal units. Some previous studies show significant differences among units with written protocols and units without them. 17, 37 In our sample, only the existence of local guidelines for pain assessment was independently related to an increased use of S/A, although the implementation of pain assessment tools itself was not significantly associated.
Limitations
The generalisability of results, which is particularly important in this case, is a very common concern. Most of the invited neonatal units participated in our study. These included units from all over the country and a high number of consecutive, non-selected patients. Thus, we believe that they faithfully represent the actual situation of S/A in Spain. It cannot be ruled out that study participation, as it implies awareness of being observed, modifies practices (Hawthorne effect). An attempt to minimise this effect was a relatively lengthy inclusion period (one month) and follow-up period (28 days), which ensured personnel rotation.
Although the initial development of the CRIB scale was conducted in neonates of less than 32 weeks, 38 it was chosen in this study for severity measurement mainly due to its simplicity and widespread use, 39 but also because prematurity was the main diagnosis on admission and because of its previous use in similar studies. 2 The doses of used drugs and the non-pharmacological measures implemented for pain management were not assessed. The non-collection of this information was aimed at facilitating data collection and at making the study viable. In this sense, the decision was successful, but limits the possibility of analysing aspects of undoubted interest.
Conclusions
Our results make it possible to learn about the actual S/A practices used in Spain and to demonstrate a significant variability among the different units. This ''state of the art'' may lead to the preparation of clinical practice guidelines at a national level. 40 Although S/A management is a continuously changing field, and although there are many areas which require more study, the creation of working groups and the preparation of guidelines or protocols resulting from the consensus reached by different units may lead to the reduction of variability in clinical practice and allow for an easier assessment of S/A guidelines in Spain.
